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Tbit invention deals with cryptographic machinery for automatically 
enciphering and deciphering messages* The object of the invention is the 
provision of a cryptograph with a keyboard for high-speed manual operation, 
a bank of Indicating devices or electro-magnets for noting or recording the 
cipher symbols of the messages as the latter are being enciphered, and for 
noting or recording the plain-text letters as the messages are being de- 
ciphered | and certain ciphering mechanisms interposed between the keyboard 
and the bank of indicating devices or electro-magnets for constantly chang- 
ing the relationship between the message characters and the cipher symbols. 
The invention is primarily concerned only with the ciphering mechanism re- 
ferred to above, which is of simple desigs but nevertheless yields crypto- 
grams of great security* This ciphering mechanism employs means which are 
novel in the cryptographic art in that it involves operation along a time 
axis, and the exact oryptographie results are dependent upon a time factor 
which la constantly changing in an irregular manner. 

The invention is described in connection with four figures, fig* 1 
is a diagnostic representation of the parts of the mechanism together with 
Certain circuit arrangements, fig, 2 is a dlagramatie representation of 
means for imparting uniqueness to messages even when the latter are en- 
ciphered by the same keying sequence. Fig, 3 is a dlagramatie representa- 
tion of the electrical circuits applicable to the system shown in Fig, 2, 

Fig, 4 shows an alternative scheme for one of the basic elements of the 
mechanism shown In Fig, 1, 
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la Fig. 1 the principal element* consist of s keyboard 1, a bank 
of indicating devices 2, a rotataki> cipher commutator hereinafter colled e 
rotor 3, * distributor 4, a csa-whwel mechanism 9 for producing a cipher-key, 
a permutation-translation mechanism hereinafter called a tmnslat*® 6, and a 
switchboard 7. 



The fundamental cryptographic principle of the present invention 
is as follows. Keyboard operation Is cyclic in character and is performed 
with a cadence similar to that in teletype operation. During each cycle of 
keyboard operation, hereinafter referred to aa..t <( h i e t operating cyele, the 
suoceeeive alphabets of a complete aet of 2(^aixed cipher alphabets ere 
presented in n fixed sequence, for potential employment in encipherment or 
decipherment , Only one of thestfV cipher alphabets, however, is selected 
during each operating cycle and the selection la varied in successive operating 
cycles according to a very long cipher key established by means to be described. 

7 Broadly speaking, the foregoing cryptographic operation is accomplished 
practioally as follows. The operating cyele is divided up into ?6 equal 
tine-intervals by means of the diatributor At find a letter may be enciphere d ^ 
(or deciphered) within any one of these intervals by men ns of the rotor 3,awC^« 
the keyboard 1 end bank of indicating devices 2»a e s e e iat s d w lh th e me te r j, ** 
A specific time-interval is selected within each operating cycle by mesne of 
the translator 6 which is associated with the distributor 4 and the switchboard 
7. The tlme-intefval that will be selected in eaoh case varies with successive 
operating cyoles according to a key which is produced by the cam-wheel cipher- 
key mechanism 5. Each interval will yield a different result for the same letter 

The keyboard 1, comprising 26 characters equivalent to the letters 
of the alphabet, has a corresponding number of contacts of which only two 
are shown «t 10 and 11, corresponding to the letters E and Q, respectively. 

The bask of indicating devices 2 may take the form of glow lamps which are 
illuminated when current passes through thee but a preferred embodiment is 
to have the indicating devices take the form of. solenoids which operate the 
keys of a recording typewriter, eo that a printed record of *he enciphered 
or deciphered mesaage may be made. ^ >*- fi 

The rotor 3 is s cipher-commutator wheel of form now well known in 
the cryptographic art. It is mounted on a rotatable shaft 17. Pressing 
against rotor 3 are two stators, a left-hand stator 13 and a right-hand 
stator 14, eaoh provided with a ring of 26 b^U-b earing and spring contacts 
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insulated fro* on* another and exerting a slight pressure against tha 
f*ce of rotor 3» A actor 83*.. drawing power from source 94, drives the shaft 1? 
and thus the rotor 3 at a constant speed between the stators 13 and 14. 
the rotor is made of bakelite or similar insulating material and con- 
sists of two halves, a left-hand half and a rlght-trnd h a lf - eae h b e ar if 
a ring of 26 contact snrfaoes A f B, 0, ... Z, equidist&ntly spaced from 
one another circumferentially. on- S he eu t om f aea. Insulated conductors 
passing through the rotor connect the 26 contaot surfaces of the left 
half to those of the rlghvSair, in a manner which is reciproca l ljp pairs, 
that is, if A op the lefttfiSEf is connected to I on the right then 

X o* the left JM&r is connected to A on the right weSfV Thus, *-ith 13 
paired contacts reciprocity in the enciphering-deciphering relationship 
is obtained without special switching arrangements therefor* ar in th e 
ea se o f ee w h mlm oths w osy p t og w a phs employing w e t a t Am g oAp h e r co mm ut ator e» 

The distributor 4 consists of a set of 26 equal-area segments 
or contact surfaces 1$, insulated fro* one another tnd distributed cir- 
cumferentially on the f&oe of the distributor , A brush arm 16, on the 
asms shaft 12 as the rotor 3, sweeps over the face of the distributor 4 
at s constant rate of speed synchronous with th?t of the rotor 3. The 
rotor 3 and brush an 16 are keyed to the shaft 12 so that these two 
elements are always in a fixed angular relationship with respeot to the 
shaft 12 and cannot be angularly displaced relative to each other, due 
to slippage on the shaft. Arrangements may be made, however, to change 
the relative angular positions of ths rotor and the brush an if desired. 
Brush an 16 tarminates *M8£a brush 73 which swseps over distributor 
segments 15 and establishes momentary contact with each of -he latter 
successively. Distributor segments 15 are connected to the right-head 
set of terminals 72 of switchboard 7 by a set of conductors 17, of whieh 
only e few are shown. 

The Cfist-wbesi cipher-key mechanism 5 provides a long cipher key 
for cryptographic purposes. It consists of five or a multiple of five 
cam-bearing wheels 21, 2', 23, 24, 25 of different diameters. The periphery 
of eeoh wheel is divided up into equal segments to which projecting lugs 
serving to act as cams mey be attached or into whieh came may be inserted) 
the numbers of segments on tha diffannt wheels are preferably prime to one 
another. For example, wheel 21 may have 100 segments, wheal 22 may have 99, 
wheel 23 may hr ve 97, wheel 24 may have 91, and wheel 25 msy have 89. Fixed 
to thesm Wheels are ratchets 26, 27, 28, 29, 30. The number of teeth in 
each ratchet 26 to 30 corresponds with the number of segments in the eam- 
bearing wheel with whioh the ratchet Is associated. Pawls 31, 32, 33, ?4> 

35 on a rocker arm 36 , whioh is operated by magnets 37, 38, drive the cam- 
bearing wheels in a stepwise manner, under oontrol of a universal bar key- 
board contact 39 through power souroe 40. Sach time a key Is depressed 
rocker arm 36 and the pawls 31 to 35 serve to step wheels 21 to 25 forward 
one interval. Tha cams on the peripheries of the cam-bearing wheels 21 to 
25 control contact levers 41, 42, 43, 44, 45 and the latter operate contacts 
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associated therewith, 141, 142, 143, 144, and 14$. It will be understood 
that the segments on the periphery of each wheel Cl to 25 sre smooth sur- 
faces except where a can is Inserted in or affixed to) the segment and each 
wheel nay haws «ye m m ibam at th eee^orng inserted inrthe slotted segment e. 
Contest levers 41 to 45 are therefore raised end their associated contact* 
141 to 145 &r* closed only when cans are presented to then by the progres- 
sive Movement of the wheels 21 to 25* Furthermore these contaot levers 41 
to 45 will be operated in permute tive groupings so that all 32 possible 
Beudot-cod* combinations may be set up by the contacts 141 to 145, for 
keying purposes. Contacts 141 to 145 are connected to conductors 46 to 50 
and control magnets 51 to 55, the function of which will be described pres- 
ently. How since the cam-ben ring wheels 21 to 25 nre of different diameters 
end they .11 step forward one step for each depression of r key on the key- 
board l t if these wheels are initially aligned ct a bench markup ee to 
correspond to r. cipher key, this lnitlel alignment will ^eupyewr only after 
100 x 99 x 97 x 91 x 89 or 7,777,469,700 letters have been enciphered {or 
deciphered). Thus & cipher key of great length is nr.de available for crypt- 
ographic purposes. 

The translator 6 is an instrumentality well known in the art of 
printing telegraphy. It coneists of a set of five translator bars 61 to 
65 which ere normally held in position by the retractile springs 56 to 60. 
The translator bars ere slotted according to the requirements of the Baudot 
or 5-unit printing telegraph code, so that 32 different alignments of slot* 
may be presented to a set of 32 stunt bars labeled 66. Only one stunt bar 
can drop into a specific allgnnent of slots and when this occurs a contact 
associated with the selected stunt bar is dosed. Several of these con- 
tacts are shown &t 67, it being obvious that there are 32 suoh contacts in 
all. These contaots 67 are connected to conductors 68 which lead to the 
set of 32 terminals 69 of switchboard 7. 

It will now becone clear that the can-wheel cipher-key meohanisn 
5 serves merely to select one out of 32 cirouits leading to tha terminal* 

69 of switchboard 7 and that this selection, being quite variable and depend- 
ing upon the successive permutations set up by the ca m-wfaee^ me gfee ds m . 5 , 
thus produces fe long, variable sequence of keying circuits wiwfto ~ 

keying character* sad hereinafter referred to assaying o har ae t e rn s, 

The 32 terminals 69 of switchboard 7 are connected to c correspond- 
ing number of flexible conductors 70, and the latter terminate in jaoks, 
which may be inserted into plugs 71 connected to terminals 72 on the other 
side of switchboard 7. There are but 26 such plugs 71 and each of them has 
a pair of holes for receiving jacks, but only six of these double-hole plugs 
will have both hol ea^ occup ied by jaoks. By this arrangement the 32 possible 
resultant key lng a. set up by translator 6 are reduced to 26, of 
which six will be "double-effects”, that is, in six casss the same keying cam? 
nVri rrtrr may be brought about by two different Baudot permutations set up 
by the translator 6* Ihloh six keying efiar a e t e r * these will be depends upon 
the Wi.y la which the flexible conductors 70 are connected to plugs 71 at any 
given time. It will be seen later that no ambiguity is occasioned by the 
presence of o keying ohe w ae t e w which is of the double-effect type. 
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Still referring to Fig. 1, the electrical circuit for cryptographic 
functioning will now he described. It will be seen that the circuit froa 
power source 18 to the keyboard 1 oust pass through contact 19, which is 
controlled by aain relay 8. Hence, depression of any key of keyboard 1 
daring the tine contact 19 reaains open will prodnoe no effect since no 
power is being delivered to the keyboard 1 and hence no circuit to the bank 
of indicating devices 2 is established. Let us see now upon whet cir cun- 
stance closure of contact 19 depends} in other words, let us see when nain 
relay 8 will be energised. Let us consider a specific operating cycle x In 
the long sequence of operating cycles n. During this operating cycle brush 
era 16 of distributor 4 will sake a complete revolution and e corresponding 
conplete revolution of the cipher ooaautetor or rotor 3, will take place. 

This operating cycle x nay be regarded as being divided up into 26 equal 
tine-intervals of very short duration, each corresponding tc a specific 
angular position of the brush an 16 end of rotor 3 in the clrcuaferences 
through which these two elements are in motion. The circuit for relay 8 
includes brush 73, brush arm 16, end one of the 26 segments 19 of distributor 
4. Which of the 26 segments 15 of distributor 4 will be "alive*, that is, 
connected to power eouroe 20 during operating cycle £ depends upon the wiring 
at switchboard 7 and upon the particular contact of the set of 32 contacts 67 
which happens to be closed during operating oycle x. The latter depends upon 
the speoific permutation of operated and non-oper&ted translator bars 61 to 
65 of translator 6, and this depends in turn upon the specific position and 
composition (as regards cams) of the oam-wheel cipher-key mechanism 5* Let 
us assume that during this specific operating cycle £ the segment designated 
74 In Fig. 1 is the one which is •alive*. A circuit is completed as follows: 
power cource 20, conductor 75, nain relay S, conductor 76, armature 77 nd 
baok contact 78 of relay 9, conductor 79, brush arm 16 and brush 73 of dis- 
tributor 4} the brush then being on segment 74 the current continues through 
segment 74, conductor 80, to one of the contacts 72 of switchboard 7, ?nd 
thence through the switchboard along one of the flexible conductors 70 to 
one of the contacts 69 on the other side of the switchboard, thence rlong 
one of the conductors 68 so that one of the contacts 67 which is closed by 
the eeleetsd stunt bar 66 of translator 6, finally along common return con- 
ductor 81, back to power source 20. Relay 8 is energised at the instant 
that brush 73 is passing over live segment 74, -nd since rotor 3 revolves 
synchronously with brush arm 16, the angular position of rotor 3 with respect 
to its stators 13 and 14 corresponds to the angular position of brush arm 16 
at that instant. The cipher resultant produced by depressing a key on key- 
board 1 will be determined by the angular position of rotor 3* The reason for 
this is that since rotor 3 has 26 ciphering positions each yielding e completely 
different set of cipher resultants for the 26 character keys of keyboard 1, the 
speoific cipher resultant for a specific keyboard character enciphered within 
e speoific operating cycle £ depends upon the specific segment of distributor 
4 which is alive during that cycle. 

The circuit through the keyboard 1, the rotor 3 and the bank of 
Indicating devices 2 will now be described. When r. key 10 corresponding to 
the letter *E* is depressed luring operating cycle x, nothing happens until . 
brush 73 reaches segment 74 of distributor 4, for the keyboard remains *desd*\ 
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until that moment. The instant that relay 8 ie energised, current is 
delivered from power source 18 through closed contact 19 &nd armature 82 
of relay 3, along conductor 83 to the contacts of keyboard 1. 8ince con- 
tact 10 is closed, the current oontinues along conductor 8/ to a contact 
on stator 13, thence through the rotor 3, which ie at that instant in an 
angular position corresponding to that of brush arm 16, to a contact 86 on 
right stator 14, thence along conductor 87 to indicating device or solenoid 
88, which corresponds (in this figure) to letter *Q*, thence along conductor 
90 through slow noting relay 9# finally along conductor 91 back to power 
8ouro e 18. Solenoid S3 is aotusted (or if Inraps «re used a lamp is lighted) 
to indicate the cipher resultant *Q* for plain-text letter 

When slow-acting relay 9 is energised the circuit for main relay 8 
is broken at 78 when armature 77 is withdrawn. A mechanically controlled 
trip 92 engages lever 77 and holds it away from contact 78 until *he universal 
bar on keyboard 1 returns to normal when the key is released, whereupon lever 
77 is allowed to fall back and clorj^cont 1 . ct ^8. The purpose of feta arrange- 
ment is to insure that a e ti M e r e tfti ffiffi ne letter will be indict ted or printed 
per operating cycle, that is, per depression of a key on the keyboard. 

When the universal bar on the keyboard 1 reaches the end of its 
downward stroke it olosas contact 39, which controls the circuit to magnets 
37 v'nd 33. Rocker srm 36 is operated, causing pawls 31 to 35 to engage 
ratchets 26 to 30 and advancing com * Whoring wheels 21 to 25 one step forward 
to the next position, setting up a new Baudot permutation of contact-levers . 

41 to 45, associated contacts 141 to 145, and magnets 51 to 55. A new keying Cjjxa^X 
o har eete r is thus established by translator 6 and the system ie now ready for 
the next operating oyole. Even if the same key ia depressed on the keyboard 
the equivalent produce d ft fc the bank of indicating devices will be different, 
unless the keying aftirtfc r happens accidentally to be the same as before. 

Continued depression of the same key will produce a varying sequence of 
equivalents corresponding in length with the length of the keying sequence 
produced by the cam-wheel mechanism 5. This latter sequence is of great 
length, as has .'■lready been explained, being the resultant of the interaction 
of five wheels of different diameters with different numbers of teeth, these 
numbers being prime to one another. 

Since the connections within the rotor 3 are reciprocal in pairs, 
as explained, the decipherment of a message takes place by resetting the 
wheels of cam-wheel mechanism 5 to the initial key position nd operating - 
the keyboard 1 to correspond with the cipher letters, whereupon the plain- . 
text equivalents will be produced at the bank of indicating devices 2. 
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The mechanism shorn In ilg. 1 and described in the foregoing terms 
is sueh f however, that if several messages are enciphered by the same 
keying sequence they will be in the same series of cipher alphabets and 
in this ease there exists a possibility of a solution by eryptanalytle 
proeedure* To explain what is meant by these statements it is neeessary 
to call attention to the fact that the cipher commutator 3 provides a set 
of 26 cipher alphabets and that basically the cryptographic principle of 
the system as described is one in which the individual alphabets of this 
set of 26 cipher alphabets are brought into play in on jrder determined 
by the keying sequence set up by the eam-wheola* For example* suppose 
we eonslder this keying sequence to be sueh that for a given key as set 
up on the cam* wheels the first 20 alphabets to be brought into play are 
alphabet numbers 16* 4* 19* 26* 15* 3* 18* 21* 12* 6* 1* 18* 22* 7* 13* 
17* 26* 2* 18* 24* Now if several messages start with the same initial 
cam-wheel setting* the sueeessive letters of all thaea messages will be 
in the seme aaquensapipher alphabets* and therefore the several messages 
may be superimposed* yielding columns of letters which are monoalpha betie 
in composition, or, oven if the messages do not start at exactly the 
same point in the keying sequence, but portions of these messages overlap 
one another with respeet to the keying eequenee* then the overlapping 
portions which are in the same alphabets* may be superimposed* For 
example* using the same eequenee of alphabet numbers mentioned above* 
suppose a first message begins with alphabet number 16* a eaeemd meseaga* 
with alphabet 4* a third one* with alphabet 19* and so on* it is merely 
aeeeeeary to shift ths second massage one letter to the right ef the 
first* shift the third message one letter to the right of the seoond* end 
then all three messages will be properly superimposed with respeet to the 
keying sequeneei the letters in eolumns are now in the same cipher alpha- 
bets* and ths msssagss art susceptible of solution by monealphabetle 
principles* The proper points for auperlaposltion can be ascertained 
even without a knowledge of the particular key settings for theae three 
messages* from a detailed study of the repetitions between messages* It 
is neeessary* therefore* in order to circumvent this possibility of 
superimposing messages or parts thereof so that they will be in the same 
keying eequenee* to impart a cryptographic uniqueness to the messages 
so ae to destroy* mask* or suppress repetitions brought about by the 
ehanee encipherment of identical words by Identical eaquenoas of alpha- 
bets* 



Ueehanims for accomplishing this is shown in Fig* 2* here the shaft 
121 carries several cipher commutators or rotors* 3a* 3b* 3e* 3d* and 3e* 
These rotors are separated from one another by stators 122* 123* 124* 125* 
each carrying rings of eontaets on both faeae* to provide for continuity 
of eireuit from one rotor into the next* The eontaets in these stators* 
ae are those in stators 13 and 14* alreedy described* are ball-bearing 
spring sontacts and thay press against the rotors so ae to hold oaeh 
rotor in place* and heap it from rotating on the shaft 12* except when 
rotatory motion is imparted to it by aeans to be described* The periphery 
of oaeh rotor 3a to 3e bears a eollar 115 in which 26 gear taeth have 
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tarn cut so as to sagas* gear wheals 113 and 114 which arc mounted 
on shaft 12 , ths lattsr sow corresponding to shaft 12 of Fig. 1* Osar 
wheals 113 and 1.14 can bo independently slid sidswlso along ths shaft 12 
and keyed Into position on tho shaft, by means/ not shown, so as to engage 
the toothed eollare of any two of the five rotors 3a to 3*, at tho will of 
the operator* Gear wheel* 113 and 114 haw* 26 teeth and their pitch If 
the eaa* as those on the ootlars of rotor* 3a and 3e, so that tha notion 
inpart #d to a rotor by wheel 113 or wheel 114 i* * 1»1 driwe. The shaft 
12 is rotated by motor 93, as in Fig. 1} the distributor 4 of Fig* 2 is the 
distributor einilarly numbered in rig* 1, with the brush am 16 and brush 
T3* Thus, instead *f driving one rotor 3, as in Fig* 1, the motor 93 and 
shaft 12 may drive any two of the five different rotors 3a to 3e* The 
funetion ef the distributor 4 and brush arm 16, it now the same as deaeribed 
in connection with Fig* 1, but the rotor that will be associated with these 
elements is now susceptible of variability* 

The rotors 3a to 3* are to b* set to a key, by aligning the letter* on 
their peripheries at a ban oh marsh, sine* there are 26 individual rotatory 
positions of each rotor on the shaft, there are 26$ different initial settings 
of thews rotor*, eaoh eueh setting providing a dlfforant set of 26 pat ha 
for tha passage of oleetrlo eurronte from tha keyboard 1 to the bank of 
electro-magnets 2* The air cults from the keyboard 1 through the set of 
rotor* %•§ to tho bank of solonold* 2 are shown dlagramaatically in Jig. 

3* In this figure stators 13 and 14, and rotors 3a to 3j| correspond to tho 
similarly designated stators end rotors of Fig* 2. The internal wirings of 
rotors 3§, 3Jfe» 3jj[, and 3g ars not rooiproeal in pairs, as is ths eass with 
tbs slngls rotor 3 of Fig* 1, but art all random connections* Ths rotor 
3s is, howevtr, dlffsrsnt in Its sonstruotlon from ths othsr rotors, in that 
it has a ring of eontaete on only ons faes and thsss contacts ars intsr- 
oonnsotsd in pairs* Thus rotor 3j ssrvss as a moans for roversing s current comivy 
T^fhn^BBX of rotors from a contact in stator 13, passing through rotor* 3£, 3Jfe, 

3£, 3£, and sending it baok through rotors 3£, 3s, 3b, 3a to another eon tact 
in stator 13* stator 14 now sorvoe no olootrleal funetion but merely ae a 
moohanical bearing against which rotor 3s presets* Relay 8, contact 19, 
gmaturs 82, and battery 18 correspond to similarly designated cl ament a of 
-Fig* 1* The keys of the keyboard 1 now servo a double function instead of 
a single function as in Jig* 1* Each key operates a lever vhioh opens a eon- 
tact aM do see another* For instance, when tho X key Is depressed contact 
lever 10 is withdrawn from softest 111 and makes contact at 112* When relay 
8 is energised a current flowa from battery 18, along conductor 83, oontact 
112, idVer 10, oonduetor 84 to a contact 115 in stator 13, thenoe through tho 
ff4frs"end baok to another contact 115 in stator 13 thence along oonduetor 
85, levor 11, contact 113, solenoid N Q", back to battery 18* Solenoid *Q M 
is actuated and the cipher resultant of E is Q* In deciphering, assuming 
that the rotors are in the identled position they were in whsn en«iphering(the 
cipher key being the semed, on depressing the Q key of the keyboard it will 
be seen that the following reeiprosal deciphering eireuit is establiehedl 
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Battery 18, conductor 83, oontact 114, lever U, eonduotor 85, eontaet 118 
in etui or 13, through end back through the rotore to eontaet 115, eonduotor 
8t, lover 10, eontaet 111, oolenold "K", back to battery* Tbue, the plain- 
text reeultant of Q ie £• In thie Banner a reciprocal enciphering-decipher- 
ing relation chip la readily establtahed* 

WO will now consider the cryptographic operation of the eyetem after 
the Introduction of tha foregoing features* The key for a message will now 
eeneiat of the following element of ^ 

(1) The composition of the eaa wheels, (that ie, the positions 
of the came on the wheel sjb eat their initial setting or alignment at 
a bench nark) the connectors^ at switchboard 7* 

(2) The composition of the rotors^ that is their internal wirings-; 
the relative order of rotors 3&, 3b, 3g and 3j& on the shaft, and the 
initial setting or alignment of all the rotore at a bench mark* 

(3) The rotore which are selected for engagement with gear wheels 
113 and lit* 

messages 

It becomes obvious that seen if two/are identical, letter for letter, 
even if they begin at exactly the same point in the keying sequence produced 
by the Cam wheel assembly, and even if gear wheel 113 ie engaged with the 
same rotor, so long as the setting of the rotors 8g to 3g on shaft 121 is 
different by at least one letter for these two messages, or so long as either 
of gear wheels 113 and 114 ie set to drive different rotore, the cipher texts 
will be different and externally there will be no sign of the internal 
identity of the two texts* furthermore, there is nothing to prevent there 
being three gear wheels similar to 113 instead of only two, as shown in 
rig. t, in which ease three of the five rotors can be driven* And, of course, 
if there were say 10 rotore it would be possible to have any number up to 
9 of ouch driving gear wheels, thus affording a very wide range for keying 
purposes* In other words, as now fblly developed, the system provides for 
a multiplicity of keys, such that a uniqueness may be imparted to meeeagee 
avea in the come earn wheal keying sequeneirwith a eorreepondtngly high 
degraa ef cryptographic security. 
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an equivalent function, vis, to set up, by perautntlve arrangenents of 
actuated and non-actuated bars, permutatlre arrangements of contact-levers 
operating switches to establish one of 32 different circuits to the 
terminals of switchboard 7. It will be seen th*t permutatlre arrangenents 
of the contact-levers as to the left or right positions will result in 
selecting one of 32 paths for a current flowing fron power source 20 to 
the switchboard 7. The nagaets 51 to 55 and their associated bars 61 to 
65 nay he replaced by multiple-contact relays well known in the art. 



